Objective: The aim of this study was to assess nurses' Knowledge, Attitude and Associated Factors towards end of life care in Amhara Referral Hospitals, Northwest Ethiopia, 2017.
Introduction
End-of-life care (EoLC) refers to all aspects of the care relating to dying, death and bereavement which are provided towards the end of life [1] . EoLC prevent or relieve suffering through management of pain or other symptoms and provision of psychological, social, spiritual and physical support. Nowadays, the place where people die is moving to hospital settings due to a value in saving and prolonging life using advanced medical technologies [2] . Globally, there is 57.4 million deaths per year [3] ; and many of these deaths were accompanied by suffering that needs quality and compassionate EoLC.
However, EoLC has been identified as an area where quality of care has previously been "very variable" [4] , there is limited development of care for the dying patients in Africa and only a small proportion of people in the community receive end-of-life care in specialized settings like cancer treatment and any other rehabilitation centers [5, 6] . In parallel with population ageing the social environment is also rapidly changing; the size and role of families/extended families is decreasing; and trends in support and caring for the dying person are rapidly changing [7] . These issues will further increase the demand for care at the end-of-life in health care settings.
At present, too many Ethiopians are experiencing uncertainty, pain and suffering in the final months and days of their lives [8, 9] . Despite this, there are no government programs offering hospice care [10] . Managing EoLC has recently been identified as a priority in nursing, although there are some barriers to deliver it. From these, absence of appropriate education and training for staff is the single most important factor [11] [12] [13] [14] . However, WHO has developed guidance on the integration of palliative care into existing health system at all levels [15] .
Despite of the fact that Nurses play a key role in caring for dying patients [12] , a modified systematic review in Cameroon revealed that nurses describe themselves as lacking confidence in providing care for the dying and rate the extent of their education on EoLC as 'limited' [13] . A systematic review article describes nurse's personal characteristics (age, years of work experience in nursing, EoLC training, educational level and direct experience in taking care of the dying patient or family member) as personal factors which are associated with better knowledge of end of life care, and more positive attitudes toward EoLC [16] .
As far as our knowledge is concerned, there is no sufficient research specifically on nurses' EoLC knowledge and Attitude in the northwest part of Ethiopia. Thus, the documentation of existing knowledge and attitudes of nurses towards EoLC would help in planning and integrating the necessary interventions into continuing education sessions and routine assessments according to areas of weakness. Therefore, the purpose of this study is to assess nurses' knowledge and attitude toward EoLC with its associated factors in Amhara region, Northwest of Ethiopia referral Hospitals.
Main text

Study design and setting
Institutional based cross-sectional study was conducted from April 01-15, 2017 in Amhara region Referral Hospitals, Northwest Ethiopia.
Sample size determination and procedure
The source population was all nurses who were working in Amhara Referral Hospitals, Northwest Ethiopia. All permanently employed nurses and those who were working during the study period in the hospital were included; whereas, those nurses who were on annual leave, maternity leave and seriously ill during the time of data collection were excluded from the study. By means of single population proportion formula; 95% level of confidence with 5% margin of error and 10% nonresponse rate were considered to estimate the required sample size of 355 nurses. Systematic random sampling technique with a sampling interval "K" value of Three, which was calculated as K = N/nf, where N = total number of nurses = 949 and nf = final sample size = 355 was employed. Thus, by using list of nurses as a sampling frame, participants were selected in every 3 number intervals till to attain the required sample size and the first participant was selected by computer generated lottery method. Participants' involvement in the study was on voluntary basis and they were not offered any incentive. Finally, nurses were invited to participate in the study by using a face-to-face method of self-administered questionnaire.
Data collection method and instrument
Data collection was carried out by three BSc nurses; who were properly trained for 3 days regarding the questionnaire. Initially, the questionnaire was translated from English to Amharic, which is local language of the region; then it was re-translated to English language to ensure its consistency. The tool, which is structured self-administered questionnaire was pretested on 36 nurses; and they were not included in the final analysis. The knowledge questionnaire adapted from the End of Life Knowledge Assessment for Nurses; it uses 24 items with multiple choice format and those who score 50% and above it were considered as having good knowledge [17] . The attitude questionnaire adapted from From-melt Attitude toward Care of the Dying (FATCOD) which consists 30 items. It has a 5 point Likert scale; i.e. (1) Strongly Disagree, (2) Disagree, (3) Uncertain, (4) Agree and (5) Strongly Agree. Positive items were scored from 1 for Strongly Disagree to 5 for Strongly Agree. For negative items the scoring was reversed. Finally, the number of items on which participants either agreed or strongly agreed (or disagreed/ strongly disagreed for negatively worded items) were calculated for each participant and those study participants who score ≥ 50% of the total score were considered to have favorable attitude. Both the knowledge and attitude questionnaires used several times to assess nurses' knowledge and attitudes toward care of the dying [17] [18] [19] .
Data processing and analysis
Data were cleaned; entered and analyzed using Epi info version 7 and SPSS Version 23 respectively. Study participants were described by using percentages, mean and median with standard deviation. Binary logistic regression analysis was computed for all variables to identify factors associated with good knowledge and more positive attitude towards EoLC. All independent variables with p < 0.2 in bivariate analysis were again entered to multivariable logistic regressions to control the effect of confounding and significant factors were identified based on Adjusted Odds Ratio (AOR) included in 95% confidence level at p value less than 0.05. Missing data were treated by deleting the observations (missing values were not included during model building).
Results
Socio-demographic characteristics of the study participants
Out of the total sample size (n = 355), 331 participants have responded completely resulting in a 93.2% response rate. Among these, almost half of the participants 186 (56.2%) were female and the mean age of respondents was 29.2 years ± 4.499 SD (ranged from 23 to 46) ( Table 1) .
Nurses' knowledge and attitude towards EoLC
Based on nurses' End of Life Knowledge Assessment tool, the minimum and maximum scores were 4 and 22 out of 24 respectively, with the mean score of 11.49 ± 4.108 SD. About 153 (46.2%) of the respondents knew the goals of EoLC and more than half (56.5) of participants said that the most accurate judge of the intensity of the patient's pain is the patient himself. Regarding to nurses' attitude, it appears that approximately 40% of the respondents believed to change the subject to something cheerful when a patient asks a nurse, "Am I dying?", and nearly half (48.9%) of them do not believe that providing care to the dying person is a worthwhile experience. In the other hand, over 50% of nurses did not think that it was possible for non-family caregivers to assist a patient to prepare for death; and majority of them (71.9%) were comfortable to talk about death with dying patients (see Additional file 1: Table S1 ). In general, Out of the total study participants only 129 (39.0%) of them have good knowledge; whereas, most of the respondents' 234 (70.7%) have favorable attitude towards EoLC with the mean score of 92.98 ± 17.208 SD.
Factors associated with nurses' knowledge and attitude towards EoLC
In the present study, Nurses with BSc degree and above level of education were more knowledgeable (AOR = 4.261, CI 1.524-11.912, P = 0.006) and had more favorable attitude (AOR = 4.414, CI 2.230-8.738; p ≤ 0.001) than diploma holders. Similarly, Nurses who took training on EoLC had more knowledge (AOR = 10.269, CI 4.730-22.296; P ≤ 0.001) as well as they have more positive attitude (AOR = 3.027, CI 1.285-7.130; p = 0.011) compared to nurses who did not take in-service training. Moreover, working in Emergency department, having experience in caring chronically ill patient and their family member affected EoLC knowledge positively. On the other hand nurses who had 6-10 years of working experience in nursing (AOR = 2.199, CI 1.147-4.215, p = 0.018) had more favorable attitude than those nurses-with ≤ 5 years of working experience (Tables 2, 3 ).
Discussion
The result of this study showed that only (39%) of nurses had good knowledge towards EoLC. This finding is consistent with the study done in Saudi Arabia and Addis Ababa in which (38% and 35.4%) of the respondents had good knowledge [20, 21] respectively. However, the finding of the present study lower than the study conducted in Korea and Nigeria (45.6% and 94.6%) of nurses had good knowledge respectively [18, 22] . The possible reason for this might be that only a few nurses (18.7%) have been trained on EoLC in the present study. In this regard, in service training for nurses on EoLC was the most frequently described professional need [23] .
Regarding attitude, nearly half (49.6%) of the respondents in this study believe that providing care to the dying person is a worthwhile experience. The finding is consistent with studies done in Egypt (48.7%) [24] . Furthermore, (28.1%) of the nurses were uncomfortable to talk about death with dying patients and it was lower than the result from Egypt (43.7%) and higher than from South African (24%) [24, 25] . This difference might be because of cultural differences related to delivering bad news or talking about death in front of the patient. However, a study done in south-east Ira (94% to 99%) of the participant believes that it is important to tell terminal ill patients and their family about the diagnosis and prognosis of the patient [26] .
Overall, majority (70.7%) of nurses had favorable attitude towards EoLC, and which is higher than a study conducted in Korea; in which only (45.2%) of nurses had favorable attitude towards EoLC [22] . This result may be related to the Nurses' values and intrinsic religious beliefs. Conversely, this finding is lower than a study conducted in Iran, which was (81%) of the study respondents have positive attitude regarding EoLC [27] .
The findings of this study showed being Bachelor of Science holder and above in nursing, having 6-10 years of working experience in nursing and taking training on EoLC were significantly associated with both good knowledge and more positive attitude of nurses towards EoLC. This finding supported by a study, which showed that factors related to a nurse's caring behavior of a dying patient, including educational level, experience and training; and there was a significant increase in nurses' knowledge and attitude compared to the time before training [24, 25, 27] . In addition, nurses who have more professional experience in caring chronically ill patient were described as more confident in managing dying patients' symptoms [27, 28] . This suggests that those nurses with less educational status and experience needs additional training in this area.
Conclusion
Nurses' knowledge on EoLC found to be poor; but majority of them have favorable attitude. In conclusion, findings of this study revealed that nurses should be familiarized with the concepts of EoLC through trainings, workshops and formal or informal education in both academic and hospital settings. In addition, nursing schools in higher education institutions should also revise the curriculum to incorporate courses related to EoLC so as to strengthen their students' level of understanding related to delivering care for the dying patients.
Limitations of the study
Shortage of similar studies carried out in Ethiopia makes the comparison and discussion difficult. Similarly, instead of using the knowledge mean score, a range was considered to compare levels of knowledge with previous studies. Lack of qualitative assessment in the study restricted to rule out all the possible associated factors related to attitude of nurses on EoLC. Furthermore, since participants were selected systematically from the list of eligible nurses, it could be open to bias in case nurses with specific characteristics being selected.
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